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Hence the electric intensity vanishes at any point inside a uniformly
electrified spherical shell

13. Infinite Cylinder uniformly electrified. We shall next
consider the case of an infinitely long circular cylinder uniformly
electrified. Let P be a point outside the cylinder at which we wish
to find the electric intensity. Through P describe a circular cylinder
coaxial with the electrified one, draw two planes at right angles to the
axis of the cylinder at unit distance apart, and consider the total
normal induction over the closed surface formed by the curved sur-
face of the cylinder through P and the two plane ends. Since the
electrified cylinder is infinitely long and is symmetrical about its axis,
the electric intensity at all points at the same distance from the axis
of the cylinder will be the same, and the electric intensity at P will by
symmetry be along a radius drawn through P at right angles to the
axis .of the cylinder.

Thus the electric intensity at any point on either plane end of the
cylinder will be in the plane of that end, and will therefore have no
component at right angles to it; the plane ends will therefore con-
tribute nothing to the total normal induction over the surface. At
each point of the cylindrical surface the electric intensity is at right
angles to the curved surface and is equal to R. The total normal
induction over the surface is therefore

R x (area of the curved surface of the cylinder).
But since the length of the curved surface is unity its area is equal
to 277T, where r is the distance of P from the axis of the cylinder. If E
is the charge per unit length on the electrified cylinder, then by
Gauss's theorem the total normal induction over the surface is equal
to A'/rE. The total normal induction is however equal to R x ^nr,

hence

R X 2rrr =- 4nE,
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r

Thus, in the case of the cylinder, the electric intensity varies
inversely as the distance from the axis of the cylinder.

We can prove in the same way as for the uniformly electrified
spherical shell that the electric intensity vanishes at any point inside
a uniformly electrified cylindrical shell.NSTITUTE
